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»A0/„™ ^^^^^^^ ^^^^ ^^^^^^^^^^ ^^^^ 

tra„3.o.„ed ™ic.oo.,a„..™ ^^^^ ^^^^^^^^^^^^ ^ 

c.„.3pona.„, „on-..„3.o.„e. ™...^.,3„..„, ,,,, 

benefits being selected f™ ^v, 

from the group consisting of a cheaper 

a higher specific rate, a higher volumetric rate a 
M.ber ,iei. Of product from carbohydrate, ana s^aiier amounts 
Of u„.antea si.e products, a„a a smaiier o.,gen requirement. 

<.men.e., . microorganism transformed with a recon^inant 

encoding an „ dehydrogenase b. 

^nother promoter that causes stronger e.press.on or expression 
"-e^ .Uferent physioiogioai conditions than said natural 

promoter and so causf-c, ^ha. ^ ^- 

causes the functional coupling of the oxidation 
and reduction of snhc^hr-^^ 

substrates by NAD/NSDH- or NADP/NADPH-linked 

dehydrogenase reactions that share a common substrate and have 
Afferent specificities for the and „»P/»oP„ coenzyme 

couples and so facrlitates the transfer of electrons between 
-/«0H and ^^^^^^^ ^^^^ ^^^^^^^^^^^ ^^^^ 

-ansformed microorganism thereby producing from carbohydrate a. 
P-auct more reduced than pyruvate with more henefits than * ' 



/ 
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the corresponding non- transformed microorganism with said 
benefits being selected from the group consisting' of a cheaper 
process, a higher specific rate, a higher volumetric rate, a 
higher yield of product from carbohydrate, smaller amounts of 
unwanted side products, and a smaller oxygen requirement. 

3. (Amended) The microorganism of claims 1 or 2, said 
microorganism producing a product faster than does a 
corresponding non- transformed microorganism. 

f 4. (Amended) The microorganism of claims 1 or 2, said 

microorganism producing less CO^ per unit of . 

=■ W2 per unit of a product produced 

than does a corresponding non -trans formed microorganism. 

5. (Amended) The microorganism of claims 1 or 2, said 
".croorganrsm having a reduced oxygen requirement per unit of a 
product produced than has a corresponding non-transformed 

microorganism. 



6. (Amended) The microorganism of claims 1 or 2, wherein 
said microorganism produces from carbohydrates a product more 
reduced than pyruvate whrle maintaining a h.g.er metaboHo 
capacity to convert carbohydrate rnto said product than does a 
corresponding non-transformed microorganism. 
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7. (Amended) The microorganism of claim 6 h ■ 

cxaim 6, wherein the 

metabolic capacity ■ of . 

J' or a corresponding 

microorganism decreases with time. 



non- transformed 



8 • (Amended) The 
the product is ethanol . 



microorganism of claims l 



or 2, wherein 





17. (Twice Amended) t>.^ ' " " 

^ . ^ ^""^ microorganism o7^I~T^77 

-...a: ^ ^^^^ ^^^^ 

NADP/HADPH^n,,ed dehydrogenase. 




microorganism is a yeast. 



..™e„ded, ^ „,„o„,,,„,3„ ^^^^^ ^^^^^ ^ 

expressing qenec, or. ^ ■ ■ 

"^"^ -^uctase and .yH^^l 

dehydrogenase, and which is ^. . 

IS transformed with at least one 
recombinant DNA molecule encoding an NAD/NADH 

^ ^AD/NADH- or NADP/NADPH- 

" — or re.U.„, ^ ^^^^ 

.-e e„.o..„, „^ »»P/»»™.u..ed dehydrogenase. 
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28. (Twice Amended) a mpfhr^^ ^ ' 

, ' °' producing useful products 

ca..o.,d„t.s, comprising th. step cf , . 

^^ep of fermentinq -sa-iri 




- ..ended. ... ^^^^^^ ^ ^^^^ 



Please add the to no»ing_ne„ cUi™, 



recombinant DNA expression vector c ■ 

encodino comprising a Dm molecule 

J " ^ - least one en.^e t.at facilitates t.e 

-tional couplin, . - oxidation and reduction of substrates 
-an.ed or _ 

J " ' - -«ere„t specificities 

" ~ — -n.^e couples, said trans- 

7 ---- more products from 

carbohydrate more efficiently than d„ 

, = corresponding non- 

transformed microorganism - 



